Control of P-glycoprotein activity by membrane cholesterol amounts and their relation to multidrug resistance in human CEM leukemia cells.
P-glycoprotein (P-gp) is the most well-known ATP-binding cassette (ABC) transporter involved in unidirectional substrate translocation across the membrane lipid bilayer, thereby causing the typical multidrug resistance (MDR) phenotype expressed in many cancers. We observed that in human CEM acute lymphoblastic leukemia cells expressing various degrees of chemoresistance and where P-gp was the sole MDR-related ABC transporter detected, the amount of esterified cholesterol increased linearly with the level of resistance to vinblastine while the amounts of total and free cholesterol increased in a nonlinear way. Membrane cholesterol controlled the ATPase activity of P-gp in a linear manner, whereas the P-gp-induced daunomycin efflux decreased nonlinearly with the depletion of membrane cholesterol. All these elements suggest that cholesterol controls both the ATPase and the drug efflux activities of P-gp. In addition, in CEM cell lines that expressed increasing levels of elevated chemoresistance, the amount of P-gp increases to a plateau value of 40% of the total membrane proteins and remained unvaried while the amount of membrane cholesterol increased with the elevation of the MDR level, strongly suggesting that cholesterol may be directly involved in the typical MDR phenotype. Finally, we showed that the decreased daunomycin efflux by P-gp due to the partial depletion of membrane cholesterol was responsible for the efficient chemosensitization of resistant CEM cells, which could be totally reversed after cholesterol repletion.